Low sampling rate induces high correlation dimension on electroencephalograms from healthy subjects.
The aim of this paper was to elucidate the influence of sampling parameters in the non-linear analysis of a resting electroencephalogram (EEG) in healthy subjects. Electroencephalograms in 12 healthy volunteers were recorded and the signal digitized at 128, 256, 512 and 1024 Hz, respectively, with the resolution of 8 bits, 12 bits and 16 bits for each sampling rate. Correlation dimension was calculated on each data set. Results were demonstrated on brain maps and examined by analysis of variance (ANOVA). Correlation integral functions demonstrated four parts separated by critical points. The data showed that sampling rate significantly affected the estimation, while resolution did not influence the results. The correlation dimensions calculated with the sampling rate at or below 256 Hz were apparently higher than the results obtained at 1024 Hz. The values at 512 Hz and 1024 Hz did not differ. The data revealed that low sampling rate can severely distort the estimation of correlation dimension. The optimal sampling rate for analyzing resting EEG on normal subjects is 512 Hz. Limitation and aliasing phenomenon are discussed in the paper.